Cellular origin of prolonged induction of ornithine decarboxylase in the rat ovary.
The temporal changes of ornithine decarboxylase (ODC) activity were investigated in the immature rat ovary following a single subcutaneous injection of pregnant mare serum gonadotropin (PMSG). A dose-response relationship was established. Maximal ODC activity was obtained at a dose of 25 IU of PMSG. This increase in ODC activity was accompanied by an increase of ovarian weight before reaching a maximum. A 250-fold increase of ODC activity was observed 1 day following a single dose of PMSG (50 IU). The enzyme specific activity only returned to the control level 4-5 days after hormone treatment. Immunoreactive ODC in immature, PMSG-primed rat ovaries and in heavily luteinized rat ovaries was localized utilizing the immunoperoxidase method and an antibody to ODC. Immunoreactive enzyme was confined to the cytoplasm of the granulosa cells but was not present in luteal cells. Thecal cells showed only weak immunostaining. This study provides clear evidence that the granulosa cell is the unique source of ODC activity in response to PMSG treatment. Furthermore, these data support the concept that polyamines play a role in granulosa cell proliferation and hence follicular development.